Cord blood-derived mesenchymal stem cells with hepatogenic differentiation potential ameliorate chronic liver affection in experimental models.
The liver is one of the major target organs for which cell-based therapies are very promising. The limitations of various cellular therapies, including bone marrow (BM)-derived mesenchymal stem cells (MSCs), urges the exploration of stem cell sources more suitable for transplantation. Human umbilical cord blood (HUCB) can overcome these drawbacks with a favorable reparative outcome. The aim of this study was to evaluate the therapeutic potential of MSCs in 2 groups of chronic liver injury experimental models. Propagation and characterization of MSCs isolated from cord blood (CB) samples were performed and differentiation into osteogenic, adipogenic and hepatogenic lineages was induced. The 1st experimental model group (80 mice) included a negative control, a pathological control and 60 mice infected with Schistosoma mansoni (S. mansoni) and transplanted with MSCs. The 2nd experimental model group (30 hamsters) included 10 healthy hamsters serving as a negative control and 20 hamsters injected with repeated doses of carbon tetrachloride (CCl4) to induce liver fibrosis; 10 of them were treated with an intrahepatic (IH) injection of 3 × 106 MSCs and the other 10 were untreated pathological controls. Mice and hamsters were sacrificed 12 weeks post-transplantation and their liver sections were stained immunohistochemically for the detection of human hepatocyte-like cells. Moreover, the sections were examined for the levels of fibrosis. In both models, the transplantation of CB-derived MSCs (CB-MSCs) resulted in the engraftment of the fibrotic livers with newly formed hepatocytes, as evidenced by positive immunohistochemistry staining with human Hepatocyte Paraffin 1 (Hep Par 1), alpha-fenoprotein (AFP), cytokeratin 18 (CK18), cytokeratin 7 (CK7), and OV6 monoclonal antibody. The transplanted liver sections showed markedly reduced hepatic fibrosis with a significantly lower fibrotic index, as well as significantly improved liver functions compared to the pathological control (p < 0.001). This data provides hope that human CB-MSCs can be utilized as multipotent stem cells with unlimited potentiality in regenerative medicine and supports the concept of cellular therapy for the cure of hepatic fibrosis.